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INTRODUCTION 


This publication combines into a single source all tidal and lunar 
data for operational locations of the Pacific Missile Test Center for use 
in Calendar Year 1991. 


The data presentations are in two main divisions: one for Point Mugu 
and San Nicolas Island, and the other for the Barking Sands area. Within 
each division, the times of moonrise and moonset and tidal data are given. 
Appendixes provide information on lunar phases, sunrise and sunset times 
and calculation of the tide at any time. This publication is issued 
annually. Information regarding this data may be obtained from the 
Geophysics Division of the Range Operations Department. 


DATA SOURCE AND TIME REFERENCES 


The data given here have been prepared from information contained in 
Tide Tables for the West Coast of North and South America including the 
Hawaiian Islands, 1991, published by the National Ocean Service. 


For Point Mugu and San Nicolas Island, al] times listed are Pacific 
Standard Time (PST); add eight hours to obtain Universal Coordinated Time 
(UCT or Z). When Daylight Savings Time (PDT) is in effect, 1 hour is to 
be added to the times given. In 1991, Pacific Daylight Time is scheduled 
to commence at 0200 PST on Sunday 7 Aprit, and to end at 0200 PDT on 
Sunday 27 October. 


For the Barking Sands Area, all times listed are Alaska-Hawati 
Standard Time (AHST); add ten hours to obtain UCT. Daylight Savings 
Time is not observed in Hawati. 


TIDAL DATA 


The ranges of tidal heights that may be expected at Point Mugu and San 
Nicolas Island are shown in table 1. The range of heights for the primary 
harbor in the Barking Sands area, Port Allen, fs shown fn table 2. The 
times and height of high and low tides for 1991 at Point Mugu are given 
in the even-numbered tables 4 through 26, and at San Nicolas Island in 
the odd-numbered tables 5 through 27. Similar tide data for Port Allen 
are given in tables 29 through 40. 


Table 1. Tidal ranges for Point Mugu and San Nicolas Island 


Point Mugu San Nicolas Is. 
Tidal Levels 


Hefght (Ft) Height (Ft) 
Extreme high water 7.3 6.7 
Mean higher high water 5.3 4.9 
Mean high water 4.5 4.1 
Mean tide level (mean sea level) 2.7 2.5 
Mean low water 0.9 0.8 
Mean lower low water 0.0 0.0 
Extreme low water -2.0 -1.8 


Table 2. Tidal Ranges for Port Allen 
Tidal Levels Height (Ft) 


Extreme high water 2.6 
Mean higher high water 1.6 
Mean high water 1.2 
Mean tide level (mean sea level) 0.7 
Mean low water 0.2 
Mean lower low water 0.0 
Extreme Tow water -0.4 


These tables list the times and heights of high and low tide for each 
month of the year and chronologically through each day. The heights are 
all measured from mean lower low water and are values for a sea unaffected 
by wind waves or swell. The height and character of the sea surface are 
influenced by factors other than the predictable positions of the moon 
and sun, and thus are likely to be higher or lower than computed values 
indicate. 


LUNAR DATA 


Times of moonrise and moonset for the Point Mugu-San Nicolas Island 
area in 1991 are given in table 3, and for the Barking Sands area in 
table 28, preceding the tidal data for the respective stations. Infor- 
mation regarding the phases of the moon in 1991 is found in appendix B. 
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APPENDIX A 
HEIGHT OF THE TIDE AT ANY TIME 
The height of the tide at times intermediate to the times of high and 
low water is needed on occasion, and may be computed by numerical methods. 
An example of the method, (adapted from table 3 of the data source), is 
presented here, using the predicted tides for a day at Point Mugu. 


Problem: Given that the predicted times and heights of the tides are: 


TIME HEIGHT 
0039 4.9 
0814 0.2 
1510 3.1 
1933 2.4 


What is the height of the tide at 0300? 

Numerical Method 

The duration of fall is O8h 14m - 00h 39m = 7h 35m 

The time after high water is 03h 00m - 00h 39m = 2h 21m 
The range of tide is 4.9 - 0.2 = 4.7 feet 


Entering table A-1 at the duration of fall of 7h 40m, which is the 
nearest value to 7h 35m, the nearest value on the horizontal line to 2h 
2lm is 2h 18m after high water. Following down this column to its 
intersection with a range of 4.5 feet which is the nearest value to 4.7 
feet, one obtains 0.9 which, being calculated from high water, must be 
subtracted from 4.9. The approximate height at 0300 is therefore 4.0 feet. 


When the duration of rise or fall] is greater than 10h 40m, enter the 
table with one-half the given duration and with one-half the time from 
nearest high or low water; but if the duration of rise or fall is less 
than 4h 00m, enter the table with double the given duration and time. 
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APPENDIX B 


EQUINOXES, SOLSTICES, AND LUNAR PHASES 1991 


The dates and times for Vernal and Autumnal Equinoxes and Summer and 


Winter Solstices during 1991 are listed in table B-l. 
times for phases of the moon are given in table B-2. 


The 1991 dates and 
Times are Pacific 


Standard Time, add 1 hour when Daylight Savings Time is in effect; add 2 


hours for times in the Barking Sands area. 


Table B-1. Equinoxes and Solstices, 1991, Point Mugu Area 


Vernal Equinox 20 March 1902 PST Beginning of Spring 
Day and night equal length 
Summer Solstice 21 June 1319 PST Beginning of Summer 
Greatest duration daylight 
Autumnal Equinox 23 September 0448 PST Beginning of Autumn 
Day and night equal length 
Winter Solstice 22 December 0054 PST Beginning of Winter 
Greatest duration darkness 


Table B-2. Lunar Phases, 1991, Point Mugu Area 


JANUARY FEBRUARY MARCH 
DATE TIME DATE TIME DATE TIME 
First Quarter 23 0621 21 =1458 22 2203 


Full Moon 29 2210 28 1025 29 ~« 2317 
Last Quarter 07 1035 06 0552 08 0232 
New Moon 15 1550 14 0932 16 0010 

MAY JUNE JULY 


DATE TIME DATE TIME DATE TIME 
First Quarter 20 1146 18 2019 18 0711 


Full Moon 28 30337 26 =—6. 1858 26 1024 

Last Quarter 06 1646 05 0730 04 1850 

New Moon 13 =. 2036 12 0406 11 1106 
SEPTEMBER OCTOBER NOVEMBER 


DATE TIME DATE TIME DATE TIME 
First Quarter 15 1401 15 0933. 14 . 0602 


Full Moon - 23-1440 23. 0308 = 21 1456 
Last Quarter 01 1016 29 2310 28 0721 
New Moon 08 0301 07) «613390 «606 Ss«*O011 


Last Quarter 30 =: 1630 “-  ssee -- ance 


APRIL 
DATE TIME 
21 0439 
28 =1258 
06 2245 
144 = 1138 
AUGUST 
DATE TIME 
16 = 2101 
25 0107 
03 0325 
09 1828 
DECEMBER 
DATE TIME 
14 =0132 
. 21 0223 
27 = 1755 
05 1956 


Because the earth's period of revolution about the sun (365.24+ days) 
is not evenly divisible by the moon's period of revolution about the earth 
(27.32+ days), the dates and times of lunar phases, moonrise and moonset, 
and tidal data must be recomputed for each year. The following 
inbormar ote however, is based on geometrical relationships and holds true 
for ali times: 


1. The New Moon rises at sunrise, crosses the meridian at noon, and sets 
at sunset. 


2. The First Quarter Moon rises at noon, crosses the meridian at sunset, 
and sets at midnight. 


3. The Full Moon rises at sunset, crosses the meridian at midnight, and 
sets at sunrise. 


4. The Last Quarter Moon rises at midnight, crosses the meridian at 
sunrise and sets at noon. 


APPENDIX C 


SUNRISE AND SUNSET TABLES 
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